The Euler equations for a non-homogeneous, non-viscous 
One also gets, as in [2] , solutions for non-homogeneous viscous flow (in case of manifolds with no boundary) and strong convergence in H S or Ws,p of the solutions to solutions of (1) as the viscosity v + 0 .
£. Statement of the Results.
Concerning equations (l) we have the following which is our main result: for 1 ! 1 and must be divergence free and parallel to aM .
We can also allow 1 = 0 although the proof is harder (requiring appendix B of [2] ). 4. In [5] , a priori estimates are established which enable one to give an alternative Galerkin type proof of existence and uniqueness for the Euler equations (see [7] for details). A similar sir.uation holds here.However, the present method has the advantage that the other properties of the solu~ion are obtained automatically and naturally; these require considerably more effort using the method of [7] .This is the case,in particular, for the well-posedness.
We note that the solutions are continuous but probably not locally Lipschitz functions of the initial data. (This is true only in Lagrangian coordinates.)
In §3, 4 below we will outline the proof of the main theorem. The idea is similar to that used in [2] : We replace the problem with one of finding geodesics with respect to a weak Riemannian metric on an infinite dimensional manifold of diffeomorphisms. We stick to the ~ case, Ws,p and C k + a being similar. There is a simiZar resuZt for ws,p and C k + a .
We aZso have the decomposition po.
This is proved as in [2] , appendix A, with the following modifications. We define by (compare [2, appendix A, lemma 2]). · . (by the composition lemmas (2, §2]) so the right side is also. Now the argument in theorem 12.1 of (2) applies to yield the result.
EQUATIONS OF A NON-HOMOGENEOUS
Regularity, including at the boundary, can also be proved by the methods of [5] .
~.
Global RegUlarity.
It is amusing to note that while global (in time) 
